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Abstract

SRS PELE R

Eflects of dielary crab shell supplementation on milk taurine conceniration were evaluated in 25 dairy
cows fed onc of the following leeds for 30 days : conirol feed, 1% crab shell meal supplemented feed
(1%4CS), 3% crab shell meal supplemented feed (3%CS), 5% crab shell meal supplemented feed (526CS),
or 3% formaldehyde irealed crab shell meal supplemented feed (3%6FCS). The crab shell meal used
in this study consisied of the wasted paris of shells, excluding the fronl leg and back shells of snow
crab {Chionoecetes japonicus). Amino acid concentralions of the crab shell and milk samples, either
as a free form or a protein component, were determined using an aulomalic amino acid analyzer based
on ion exchange chromatopraphy. Analysis of the amino acid compaosition ol crab shell protein hydro-
lyzates showed thal phenylalanine existed at the highest concentration, which was followed by glulamate,
aspartate, glycine, serine, histidine and arginine. Unlike to the aminoe acid composition of most proieins
found in animal tissues, branched—chain amino acid existed as relatively low levels in crab shell meal.
Taurine was the most abundant free amino acid found in three different parts of the crab shell. Front
leg shells contained 37% and 41% higher levels of tauring (509 mol/100 g) compared to the back shell
(319 umol/100 g) and the crab shell meal {296 nmol/100 g), respeclively. Effecl of crab shell feeding
on milk Laurine concentration was sigmficanl at p<0.01 by ANOVA test. Cows fed 1%CS and 3%CS
showed 20% and 49% increased milk taurine concentralions respeclively, compared to the value for
the control cows {p<0.01). Formaldehyde treatment of the crab shell meal was not effective in increasing
the milk Laurine concentration. This study is the firsit report suggesting the natural enhancement of
taurine in cow's milk by supplementing feeds with crab shell, and our results could be applied to the
enhancement of taurine levels in other animal products.
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Table L. Tautrine content of milk from various spucies”

{pmole/100 ml.)

Species

alter birth alter birth
Gehril 595 -
Cal 287 -
Beagle dog 191 264
Mouse (C57 B1/G)) 75 -
Rhesus monkey o6 61
Chimpanzee 26 7l
Water buffalo 19 -
Man 34 41
Sheep 14 68
Guinea pig 17 55
Rat 15 (3
Java monkey 14 -
Rabbit 14 -
Horse 3 -
Cow 1 21
YAdapted form Rassin et al, 1978 (2).
Firslol TR S5F sheinieol b wakdh
714 B3 FEG 3L nfs] A3 ggge] £
obalii} F2 oF 13% AxS #AA e 9 opwlnal
A0, 2AR AR Fhe YA om h

5.8 umol/100 mL7 23.3%£4.1 pmol/100 mL4 '] + EﬂG]
o] glelcth k28, Parl S(3)= Kim S(4)e] =
el A A= = ohekgl 278 el sheE eb ey
EE 4% A3 EREEY L2~ 1/64 d3EHs
8--13 nmole/100 mL2] €58 o] Wk = 9 2w (34), 9]
o AR EH ey 59 g3y Er) ol o
22 1.0~3.3 umole/100 mLe] MY = 2x=lelch
EAY A A et Rl gatepainatgl Al
Do 2yE ARG =, QA2 A S Buel A
o Fhed B} eysteine dioxygenase®t cvsteine sullinate
decarboxylase®] -gde] vl-f- el eb-p-gle] Ao
2] o] | A A fhar gl.ew] wela $ A28 el

& FEdolelut gohg), WA o7 S4 5L 4=
Aol A glo]n) gleg] Aaze b wwe §idA]
gl B}5-2o] BobE|A| obe gtz A Re 435k 1]
Zole} odole] o el vl Wz}

E“ﬁ'% A3k
e o] A4 ]‘3\1%0] Bl wf gleH7,8), =87 %
folrlis A4 e w = ol b=l Al g
FHo| kgl (9), 415 19—] Aoz olal Apfal )
F# a7nE Zr)s A 2 zak abd g 9
3 el 22094 D44 (conduional esqenudht\)o]
= gl ot 22 gt
RE A 2454 ﬂ’%?l% =R (3:) 1ol /dL)D
B HZFAA A 9l 2 (108, Fah § -:4 vhetelld Al =

z:; JD

r|r
3

—

More than 5 day Less than 5 days

41 - e Al

Aldobd Zall el 2 Bl4-2le] maps]e] gich
-3 el Al b gelr] S8 ko] Wt s
A-della A d oA Ae elpgeks 2
A=k 2] 362 pmol(452 mg)/100 g2 354 nmoli-4.3
mg)/100 g 2. &-3ol W Fobe i okgl gl 5eo] 3%
o] ol & a3t a} oleb(edx A 1), S ge)el 4]
oA H7Ee] v 54108 A= A4AEe adE
welal A S g Art el e, §ade
78 £ 3 {47 g2 o] FRE o] ¢l
AR 75 A FaAEA Ay o grteA
o] Al A= ¥} ¢lth(1213). Al ZHe 7]E o]2lez
3026 ~40942] bl A7) 3096 ~50%2] gHAkgbdre] ghHfr

|
g iz

d

Hol ¢l 3, w53 wial F45te] 32] Al Hrig
A4 052 d9A FRe A AL S+ %)
4 Ao e ARE 2 TE Ao AR of
MaabEAl g Wb e, o vepr AAF vabe s 4
Rol AARE AANY L2 S5 IRV YT ¥

olel 7lol 4 QA E delsiual Amv ). o
sl AT 2ol

=

=
ki
it
i
Kl
o
iesy
ol
b
—{o
0 2
i
o
1-}«
O‘Lr'
e 4
ko
£
e
W, ]
=
X

APREELe] HE U formaldehyde Xa|

H e Bl abgw A gale =] e e &4 (snow
crah, Chionpeceres japonicusioll A o]zl #lo
e Tdf Azl 1, T00E (1Y 5E 2 E)C‘T ‘ﬂ"‘LE‘_‘# -
ANER ol LH5 e AY, SFAT 4
F, WA B e A 58 Al A (o] ) ]‘11%_‘%%"
AL ST ATy L3 AR o B4 (T AT

= A

& b o

A gAEked, AA 5§ mmelFtR B vlg 2443}

4 YgRmsel £ oA gl s,
A4 formaldehyde A=l E $#)4+= Chalupa

(14)2] B3] wlet ghajzl akgd 0R3R 325 =%

Tormaldehyde(Sigma # F-1268)&% o] & =] 3}e] 1471
Tt AA G o E G Eke] 10%7] the] H = E 50°CH
A 72217k Feot Axd & oal&-shedr)

: il ]
z47](0haus MB200, USA)E o] &3] &5

AR
A, Feba 2485 D SREE AQAC 1Y



AR golz} gl vl

(15el] vhef 4 5o v}, $-5-2] 2.9 f2e4 -2 Mikoscan
{13313 Foss Electric, Dcnmark)g o] g-5lo] SAlg o
o, AelY AL 2 F 28 vk 2R sle] gggie s
A A gkl o),

AleAlE 9l FO{ALE

2 o8] AlekA g 5 AF 550~650 ke, BT
AF5-3F 20~ 30 ke/day ] Holsteine A 3552 2 A3}
+] 199978 24 6°£ el 3% 6u7A) 20U AR ST
FEl Al A Bapel A AlokAl @ g eyl

2579 HAAas G fa] 5T R Ve, 47

zAbw, 1% AR AL DARA%CS), 3% A7l d2
O

A ={3%CS), 5% Al EFAlR7(5%08)8 lormalde-
hydeZ AT 3% Alzdd B2 2(3%FCSIE 30°—J 7k
wolahg vl AlafA el o) &8¢ REANAAA wEAE

£ 15 kg/day® ANE Foshg =

wodglelch 19%6CS, 3%Cs 2 59/05‘}0%]* T AR

S 1% 28 (06:00%} 13:00) 35+ FFAL22) A =17

150, 450, 750 g/day ¥ F-¢ &g a2, 3%FCSell & form-

aldehyde2 #2€ Az %ﬂ:ﬂe‘% A} E&l A 450
g/day® Folsbgl B A A

B 1)\].2% z]]??.‘]—

,Hm
é

2et Ty 3B (FHE Jﬂl ety H?}""PE—‘—ZW )E “H Kl
B]-£ Table 28} Zon], FALR 2 o}|ulvl 2l & Fo
skl FFAlEe ?‘Hﬂ oF A BT A2 Table 3+
Al AN wheh el o] abel A} gha] £ el e A& Fool
AL 2 A 882, Aot s m ) w A HAAE
< Fodhe Alatgo] dh & A A sl n 2z dH =g A
#rlzbl dAdstA f=| st sl

AR A 2 2fr 9] shelmale) Ale]d A)
B A7) (Waikato milk meter Mark 5, Newzealand) 2

AAate] AR AL Fof 30d A A st

AZE2| Frlop|et 52 M

)

| 757 B 2 g5 7% ethanol 100 mLo) ‘=¢,‘31 90"C e
A 3087k Aluksl ok 7.000 rpmell A 10487k 94 Be]

Table 2. Ingredients of the concentraled feed

Ingredienl % Remarks
Gram 49.0 com, wheat, rve, lupin
Brans 20,0 wheal bran, flour, cane, alfalfa
Meals 160 soybean, rapeseed, palm
Fiber 10,0 mixed fiber
Vilamin and 17
mineral premix
Additives 15 growlh lactor, probotics, drug, elc
Limestone 0.7
Na(Cl 0.6
Buller 05
Total 100

Bekel] vlaE o9 1077

Table 3. Nutrient contents of the concentrated feed and

crab shell meal (%4}
. Concentrated Crab shell
Nulrients

{eed meal
Moisture 125" 139
Crude pratein 16.0 282
Crude [al 3.5 0.16
Crude fiber 29 225
NManeral 62 115

NFE (milrogen [ree extract 52.4 -
TDN {lotal digestihle nutrient) 712 -
NDF (neuiral delergenl fiber) 233 -
ADF (acid detergent [iber) 138 -

"Values are average ol duplicale analyses
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Table 4. Amine acid concentrations of crab shell prolein

hydrolyzales (mg/e crab shell}

Armno Crab shell Front leg Back
acid mea] shell shell
Asparlic acid 26,7 0.7 B5
Threonme 112 15 10.7
Serine la.l 14.3 157
Glutarme acid 304 218 293
Prohne 80 84 99
Glycine 179 152 18.1
Alarime 139 103 135
Cysline 15 05 1.3
Valme 105 34 104
Methiomne 20 a8 20
Isolencine 29 1.9 3.3
Leucine 41 24 3.8
Tyrasine 08 03 0.7
Phenylalanine 334 o84 WL
Lysine 48 38 4.5
Histidine 122 59 108
Argimme 120 28 11.3

Values are average of iwo hvdrolyzates
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Table 5. Free amino acid concentralions of c¢rab shell
(1maol/100 g crab shell}

. Crab shell Front leg Back
Amino acid meal shell shell
Phaosphoserine 0 4] 1]
Taurine 295 509 319
Phosphoethanalamine 0 0 0
Urea 0 0 0
Asgpartic acid Q 0 0
Hydroxyproline 0 o 0
Threomne 39 207 141
Serne 132 93 1.8
Asparagine 0 0 0
Glutamic acid 3.9 73 255
Glutamine 0 o] 0
Sarcosine 174 244 353
Proline 290.4 73.1 84.9
Glyeme 301 411 270
Alanine 138 217 287
Citruline 66 59 240
o ~Aminoisobutyric acid 0 3.3 6.4
Valine 57.3 728 124
Cvsline 0 0 0
Methicnine 0 24 42
Cystathionine 0 4] 0
Isoleucine 50.0 69.3 876
Leucine 54.9 2.5 102
Tyrosine 407 65.6 267
(- Alamne 0 0 0
Phenylalanine 45.5 849 823
B- Aminoisohutyric acid 0 a 0
-Aminciscbutyric acid 5.3 56 11.2
-b-hydroxylysine 0 0 34
Ornithine 3.3 5.9 58
Lysine 140 242 23.2
L-methylhislidine 0 0 0

Values are average of duplcate analyses
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